Figure 2-1.
Figure 2-2.
Figure 2-3.
Figure 2-4.
Figure 2-5.
Figure 2-6.
Figure 3-1.
Figure 3-2.
Figure 3-3.
Figure 3-4.
Figure 3-5.
Figure 3-6.
Figure 3-7.
Figure 3-8.
Figure 3-9.

Figure 3-10.
Figure 3-11.
Figure 3-12.
Figure 3-13.
Figure 3-14.

LIST OF FIGURES AND TABLES

Figures
Grade SEAKES . ..o ottt 2.7
Setting slope stakes ........o.iiiiiiii i 2.8
Marking slopestakes ............c i 2.9
Slope stakes (HI above grade elevation) ..................... 2.9
Slope stakes (HI below grade elevation) ...................... 2.10
Layoutof aculvert ..........c.ooi it 2.11
Horizontal CUIVES .. ..ottt iiiie e 3-1
Elements of asimplecurve ..............oiiiiiiiiiiiinns 3-3
Degree of CUTVE .. ...vonnriiii e 3-4
Deflection angles ......ccooiiiiiiiiie i 35
Subchord corrections . ..........ueueeiiiiiiiii i 3-11
Inaccessible PI ... . i s 3-12
Inaccessible PC . ... i 3-13
Inaccessible PT ... i 3-14
Obstacle 0N 8 CUIVE ...\ttt et iiiain e iiaaa e 3-15
Curve through afixedpoint .............. ... ... .cooiiat, 3-16
COMPOUNA CUIVES ..\t e et ee e ie i et eane s 3-19
Reverse curve between successive PIs ....................... 3-21
Reverse curve connecting parallel tangents .................. 3-22
Reverse curve connecting diverging tangents ................ 3-23



Figure 3-15. Simple curve connected to its tangent with spirals ..................... 3-25
Figure 3-16. Enlargement of spiral of figure 3-15 ......... ... ... i, 3-27
Figure 3-17. Staking a spiraled circularcurve ............. ... iiiiiiiiinriannnn... 3-32
Figure 3-18. Sample of spiral fieldnotes .......... ... ... i ... 3-35
Figure 3-19. Grade lines connected by a verticalcurve ................cciiviniiin.n. 3-37
Figure 3-20. Typical solution of a sag curve ............coiiiiiiiiniiiiinnnnananans 3-38
Figure 3-21. Typical solution of a summit curve ...........c.ciiiiiiiiiinnrnnnenns 3-39
Figure 4-1. Typical cross sections ............coiiiiiiniiiiin i, 4-2
Figure 4-2. Area of irregular cross sections ............ccoviiiiii i, 4-3
Figure 4-3. Subdividing Cross SeCtIONS ........otvitiiiritrin e, 4-4
Figure 4-4. Cross-section area by stripper method ................................. 4-5
Figure 4-5. Cross-section area by double-meridian-distance method ................ 4-7
Figure 4-6. Polar planimeter .......... ... ... 0 i i 4-8
Figure 4-7. Typical grid layout for borrow pits ............ccoiiiiiiiiiiiiinnennn. 4-11
Figure 5-1. Taking soundings . ..........iuiiintmimitt e 5-3
Figure 5-2. Staking an abutment ........... .. i 5-4
Figure 5-3. Staking wingwalls ...... ... ... . . i 5-5
Figure 5-4. Locating pilers ............ i ettt 5-6
Figure 5-5. Positioning piles ...... ... .. 5-9
Figure 6-1. Building layout ......... . ... . 6-2
Figure 6-2. Batter boards ... ... .. i 6-3
Figure 6-3. Sewer alignment . ..... ... e 6-5
Figure 7-1. AN OPeN travVerSe ...ttt et e e e e e e 7-2
Figure 7-2. A loOD traverse ...ttt e 7-3
Figure 7-3. Relationship of azimuth and bearing ............... ... . ... ... ...... 7-9
Figure 7-4. Determination of a bearingangle ......... ... ... ... 79
Figure 7-5. Requirements fordN anddE .......... ... ... ... ... i . 7-10
Figure 7-6. Relationship by quadrantandsign ............. ... ... .. ... ... ..., 7-11
Figure 7-7. Traverse computation of a loop traverse ............................... 7-13
Tables
Table 2-1.  Road specifications ............ ... iiiieniieiiiiiin i, 2-2
Table 3-1. Recommended superelevation and minimum transition lengths ........ 3-29

Table 3-2.  Coefficients of a; for deflection angles to chord points .................. 3-34



	LIST OF FIGURES AND TABLES
	Figures
	Figure 2-1.  Grade stakes
	Figure 2-2.  Setting slope stakes
	Figure 2-3.  Marking slope stakes
	Figure 2-4.  Slope stakes (HI above grade elevation)
	Figure 2-5.  Slope stakes (HI below grade elevation)
	Figure 2-6.  Layout of a culvert
	Figure 3-1.  Horizontal curves
	Figure 3-2.  Elements of a simple curve
	Figure 3-3.  Degree of curve
	Figure 3-4.  Deflection angles
	Figure 3-5.  Subchord corrections
	Figure 3-6.  Inaccessible PI
	Figure 3-7.  Inaccessible PC
	Figure 3-8.  Inaccessible PT
	Figure 3-9.  Obstacle on a curve
	Figure 3-10.  Curve through a fixed point
	Figure 3-11.  Compound curves
	Figure 3-12.  Reverse curve between successive PIs
	Figure 3-13.  Reverse curve connecting parallel tangents
	Figure 3-14.  Reverse curve connecting diverging tangents
	Figure 3-15.  Simple curve connected to its tangent with spirals
	Figure 3-16.  Enlargement of spiral of figure 3-15
	Figure 3-17.  Staking a spiraled circular curve
	Figure 3-18.  Sample of spiral field notes
	Figure 3-19.  Grade lines connected by a vertical curve
	Figure 3-20.  Typical solution of a sag curve
	Figure 3-21.  Typical solution of a summit curve
	Figure 4-1.  Typical cross sections
	Figure 4-2.  Area of irregular cross sections
	Figure 4-3.  Subdividing cross sections
	Figure 4-4.  Cross-section area by stripper method
	Figure 4-5.  Cross-section area by double-meridian-distance method
	Figure 4-6.  Polar planimeter
	Figure 4-7.  Typical grid layout for borrow pits
	Figure 5-1.  Taking soundings
	Figure 5-2.  Staking an abutment
	Figure 5-3.  Staking wing walls
	Figure 5-4.  Locating piers
	Figure 5-5.  Positioning piles
	Figure 6-1.  Building layout
	Figure 6-2.  Batter boards
	Figure 6-3.  Sewer alignment
	Figure 7-1.  An open traverse
	Figure 7-2.  A loop traverse
	Figure 7-3.  Relationship of azimuth and bearing
	Figure 7-4.  Determination of a bearing angle
	Figure 7-5.  Requirements of dN and dE
	Figure 7-6.  Relationship by quadrant and sign
	Figure 7-7.  Traverse computation of a loop traverse
	Tables
	Table 2-1.  Road specifications
	Table 3-1.  Recommended superelevation and minimum transition lengths
	Table 3-2.  Coefficients of a1 for deflection angles to chord points

